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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
communication technologies, in particular to adata trans-
mission method, a base station and a User Equipment
(UE).

BACKGROUND

[0002] A further 5th Generation (5G) mobile communi-
cation system is required to adapt to more diverse sce-
narios and service requirements. The main scenarios of
the New Radio (NR) includes enhance Mobile Broadband
(eMBB), massive Machine Type of Communication
(mMTC), and Ultra Reliable Low Latency Communica-
tion (URLLC), these scenarios require high reliability, low
latency, large bandwidth and wide coverage and the like
of the system. For services of certain scenarios, low la-
tency and highly reliable transmission are required. For
such service requirements, the NR supports grant-free
transmission mode to reduce signaling interaction pro-
cedures, and guarantee low latency requirement.
[0003] In the NR system, an UpLink (UL) grant-free
transmission supports semi-static resource configura-
tion, and reservesresources for possible UEs performing
the UL grant-free transmission. The grant-free transmis-
sion mode can be used for low-latency services. To en-
sure low-latency service requirements, semi-statically
configured grant-free resources are required to ensure
a certain density in time to satisfy delay-sensitive service
requirements. If more resources are reserved, the time-
frequency resources that can be used by normal services
will be occupied, resulting in a decrease in resource uti-
lization.

[0004] It is discussed in the NR that grant-free trans-
mission can be performed under shared resources.
Therefore, itis considered to allocate the same resources
to different UEs (UEs), so as to provide resource utiliza-
tion. However, such implementation may bring a problem
of transmission collision.

[0005] However, there is no effective mechanism for
dealing with resource collisions.

[0006] WO 2016/161408 A1 relates to random access
procedures under coverage limitations.

[0007] NTTDOCOMO ET AL: "Overall solutions for UL
grant free transmission", 3GPP DRAFT; R1-1711111,
3RD GENERATION PARTNERSHIP PROJECT
(3GPP), MOBILE COMPETENCE CENTRE; 650,
ROUTE DES LUCIOLES; F-06921 SOPHIA-ANTIPOLIS
CEDEX; FRANCE; RAN WGH1, Qingdao, P.R. China;
20170627-20170630 17 June 2017 (2017-06-17),
XP051305401, presents overall solutions for uplink grant
free transmission.
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SUMMARY

[0008] The invention is defined in the claims. In a first
aspect, the present invention provides a data transmis-
sion method, which is performed by a base station and
includes: configuring a plurality of grant-free transmis-
sion resource configurations that are selectable for per-
forming uplink data transmission at a UE; transmitting
the plurality of grant-free transmission resource config-
urations to the UE; and notifying, through a dynamic sig-
naling, the UE to deactivate at least two of the plurality
of grant-free transmission resource configurations.
[0009] Inasecondaspect,the presentinvention further
provides a datatransmission method, whichis performed
by a UE and includes: obtaining a plurality of grant-free
transmission resource configurations configured by a
base station for the UE; obtaining indication information
transmitted by the base station through a dynamic sign-
aling; and deactivating atleasttwo of the plurality of grant-
free transmission resource configurations according to
the indication information.

[0010] In a third aspect, the present invention further
provides a base station, and the base station includes:
a configuration module, configured to configure a plurality
of grant-free transmission resource configurations that
are selectable for performing uplink data transmission at
a UE; and a transmission module, configured to transmit
the plurality of grant-free transmission resource config-
urations to the UE, wherein the transmission module is
further configured to notify, through a dynamic signaling,
the UE to deactivate at least two of the plurality of grant-
free transmission resource configurations.

[0011] In a fourth aspect, the present invention further
provides a UE, and the UE includes: an obtaining module,
configured to obtain a plurality of grant-free transmission
resource configurations configured by a base station for
the UE; and a control module, configured to obtain indi-
cation information transmitted by the base station
through a dynamic signaling, wherein the control module
is further configured to deactivate at least two of the plu-
rality of grant-free transmission resource configurations
according to the indication information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Various other advantages and benefits will be-
come apparent to a person skilled in the art by reading
the detailed description of the optional embodiments be-
low. The drawings are only for the purpose of illustrating
optional embodiments and are not to be considered to
limit the present disclosure. Throughout the drawings,
the same reference numerals are used to refer to the
same parts. In the figures:

Fig.1 is a flowchart of a data transmission method
at a base station side according to the present dis-
closure;

Fig.2 is another flowchart of a data transmission



3 EP 3 644 673 B1 4

method at a base station side according to the
present disclosure;

Fig.3 is a flowchart of a data transmission method
at a UE side according to the present disclosure;
Fig.4 is another flowchart of a data transmission
method at a UE side according to the present dis-
closure;

Fig.5 to Fig.13 are schematic diagrams of grant-free
transmission resource configurations according to
the present disclosure;

Fig.14 is a structural schematic diagram of a base
station according to the present disclosure;

Fig.15 is a structural schematic diagram of a UE ac-
cording to the present disclosure;

Fig.16 is another structural schematic diagram of a
base station according to the presentdisclosure; and
Fig.17 is another structural schematic diagram of a
UE according to the present disclosure.

DETAILED DESCRIPTION

[0013] The presentinvention is described in the follow-
ing with reference to figures 2 and 4. The other embod-
iments and/or examples mentioned in the description are
useful for understanding the present invention. In order
to make the objects, technical solutions and advantages
of the present disclosure more clear, the technical solu-
tions of the present disclosure will be clearly and com-
pletely described below in combination with the drawings
ofthe presentdisclosure. Itis apparent thatembodiments
described are only a part of embodiments of the present
disclosure, and are not all of embodiments thereof.
Based on the embodiments of the present disclosure, all
the other embodiments obtained by a person skilled in
the art without any creative works are within the protec-
tion scope of the present disclosure.

[0014] The terms "comprise" and "have" and any var-
iants thereof in the claims of description of the present
disclosure are intended to cover non-exclusive inclu-
sions, for example, a process, method, system, product,
or device that includes a series of steps or units is not
necessarily limited to those steps or units clearly listed,
but may include other steps or units not explicitly listed
or inherent to such processes, methods, products or de-
vices.

[0015] A datatransmission method, a base station and
a UE provided by the present disclosure can solve the
problem of the resource collision.

[0016] In the present disclosure, the base station may
be a Base Transceiver Station (BTS) in the Global Sys-
tem of Mobile communication (GSM) or the Code Division
Multiple Access (CDMA) system, or may be a Node B
(NB) in the Wideband Code Division Multiple Access
(WCDMA) system, or may also be an Evolutional Node
B (eNB or eNodeB) in the LTE system, or a base station
in a New Radio Access Technology (New RAT or NR),
or a relay station or an access point, or a base station in
a future 5G network, etc., which is not limited herein.
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[0017] Inthe presentdisclosure, the UE may be a wire-
less terminal or a wired terminal, and the wireless termi-
nal may be a device that provides voice and/or other serv-
ice data connectivity to the user, a handheld device hav-
ing awireless connecting function, or another processing
device connected to a wireless modem. The wireless ter-
minal can communicate with one or more core networks
via a Radio Access Network (RAN), and the wireless ter-
minal can be a mobile terminal, such as a mobile phone
(or referred to as a "cellular" phone) and a computer hav-
ing a mobile terminal, e.g., a portable, pocket, handheld,
computer built-in or in-vehicle mobile device, which ex-
changes language and/or data with the RAN. For exam-
ple, it may be a device such as a Personal Communica-
tion Service (PCS) telephone, a cordless telephone, a
Session Initiation Protocol (SIP) telephone, a Wireless
Local Loop (WLL) station, or a Personal Digital Assistant
(PDA). The wireless terminal may also be referred to as
asystem, a subscriber unit, a subscriber station, a mobile
station, a mobile, a remote station, a remote terminal, an
access terminal, a user terminal, a user agent, a user
device or a user equipment, which is not limited herein.
[0018] Referring to Fig.1, Fig.1 is a flowchart of a data
transmission method according to the present disclo-
sure. The execution subject of the method is a base sta-
tion, and the specific steps include steps 101-102.
[0019] Step 101: configuring a plurality of grant-free
transmission resource configurations for a UE.

[0020] The above UE may also be referred to as a user
equipment.

[0021] The grant-free transmission resource configu-
ration may also be referred to as a UL grant-free trans-
mission resource configuration. The function of the grant-
free transmission resource configuration is that the UE
can perform the grant-free uplink data transmission ac-
cording to the grant-free transmission resource configu-
ration.

[0022] Step 102: transmitting the plurality of grant-free
transmission resource configurations to the UE, to enable
the UE to select one grant-free transmission resource
configuration from the plurality of grant-free transmission
resource configurations to perform uplink data transmis-
sion.

[0023] Optionally, each grant-free transmission re-
source configuration includes one or more of the follow-
ing configuration parameters: a time-frequency resource,
a Reference Signal (RS) parameter, a Modulation and
Coding Scheme (MCS), repetition mode, a Redundancy
Version (RV), a transmission power, and a transmission
interval. It should be understood that, the specific con-
figuration parameters included in the grant-free transmis-
sion resource configuration are not limited in the embod-
iment of the present disclosure.

[0024] Optionally,inordertofurtheravoid resource col-
lision, there is one or more different configuration param-
eters for different grant-free transmission resource con-
figurations in the plurality of grant-free transmission re-
source configurations.
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[0025] Forexample, with respect to the different grant-
free transmission resource configurations, there is only
one different configuration parameter, and the other con-
figuration parameters are the same. For example, with
respect to the different grant-free transmission resource
configurations, the sizes and positions of the time-fre-
quency resources, the RS parameters, the MCSs, the
repetition modes, and the RVs are the same, and only
the transmission intervals are different; or configuration
parameters in configuration parameter sets of different
grant-free transmission resource configurations are all
different, the other configuration parameters are all the
same. The configuration parameter set is a subset of the
grant-free transmission resource configurations. For ex-
ample, with respect to the different grant-free transmis-
sion resource configurations, the sizes and positions of
the time-frequency resources, the RS parameters, the
MCSs, the repetition modes, and the RVs are the same,
and the transmission intervals and the transmission pow-
ers are different; or all configuration parameters included
in the different grant-free transmission resource config-
urations are different.

[0026] Optionally, in the present disclosure, when
there is one or more different configuration parameters
for the different grant-free transmission resource config-
urations, one of the one or more different configuration
parameters is a time-frequency resource. The configu-
ration or multiplexing of the time-frequency resource is
as follows: the time-frequency resources in the different
grant-free transmission resource configurations are mu-
tually orthogonal, such as Frequency Division Multiplex-
ing (FDM), Time Division Multiplexing (TDM), or Code
Division Multiplexing (CDM). The time-frequency re-
sources in the different grant-free transmission resource
configurations at least partially overlap each other. For
example, when sizes of the time-frequency resources in
the different grant-free transmission resource configura-
tions are different, the time-frequency resources in the
different grant-free transmission resource configurations
have a nested relationship, that is, a small-sized time-
frequency resource is a part of a large-sized time-fre-
guency resource.

[0027] In the present disclosure, the base station can
configure a plurality of grant-free transmission resource
configurations for the UE, the UE can select one of the
configured plurality of grant-free transmission resource
configurations according to a service performance index
requirement and/or an amount of data to be transmitted,
so as to perform uplink data transmission, which can im-
prove resource utilization, be adaptable to more flexible
service requirements, and reduce the probability of col-
lisions between different UEs.

[0028] Referring to Fig.2, Fig.2 is another flowchart of
a data transmission method of the present disclosure,
the execution subject of the method is a base station,
and specific steps include steps 201-203.

[0029] Step 201: configuring a plurality of grant-free
transmission resource configurations for a UE.
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[0030] Resource utilization is improved by configuring
a plurality of grant-free transmission resource configura-
tions.

[0031] Step 202: transmitting the plurality of grant-free
transmission resource configurations to the UE, to enable
the UE to select one grant-free transmission resource
configuration from the plurality of grant-free transmission
resource configurations to perform uplink data transmis-
sion.

[0032] It should be noted that, the above step 201 is
the same as step 101 in Fig.1, and the above step 202
is the same as step 102 in Fig.1, and details thereof are
not given herein again.

[0033] Step 203: notifying, through a dynamic signal-
ing, the UE to activate or deactivate one or more grant-
free transmission resource configurations in the plurality
of grant-free transmission resource configurations.
[0034] The above dynamic signaling may be L1 or L2
control signaling, but the present disclosure is not limited
thereto.

[0035] Referring again to Fig.2, the method further in-
cludes step 204.

[0036] In step 204: performing a blind detection on the
uplink data transmission according to the activated grant-
free transmission resource configuration.

[0037] Since the base station can perform the blind
detection on the uplink data transmission according to
the activated grant-free transmission resource configu-
ration, the complexity of the blind detection performed
by the base station is reduced.

[0038] In the present disclosure, the base station can
configure a plurality of grant-free transmission resource
configurations for the UE, the UE can select one of the
plurality of configured grant-free transmission resource
configurations according to a service performance index
requirement and/or an amount of data to be transmitted,
and perform the uplink data transmission according to
the configuration parameters in the corresponding grant-
free transmission resource configurations, which canim-
prove resource utilization, be adaptable to more flexible
service requirements, and reduce the probability of col-
lisions between different UEs.

[0039] Referring to Fig.3, Fig.3 is a flowchart of a data
transmission method, the execution subject of the meth-
od is a UE, and the specific steps include steps 301-302.
[0040] Step 301: obtaining a plurality of grant-free
transmission resource configurations configured by a
base station for the UE.

[0041] Step 302: performing uplink data transmission
according to one grant-free transmission resource con-
figuration in the plurality of grant-free transmission re-
source configurations.

[0042] Optionally, each grant-free transmission re-
source configuration includes one or more of the follow-
ing configuration parameters: a time-frequency resource,
a Reference Signal (RS) parameter, a Modulation and
Coding Scheme (MCS), repetition mode, a Redundancy
Version (RV), a transmission power, and a transmission
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interval. It should be understood that, the specific con-
figuration parametersincluded inthe grant-free transmis-
sion resource configuration are not limited in the embod-
iment of the present disclosure.

[0043] Optionally, there is one or more different con-
figuration parameters for different grant-free transmis-
sion resource configurations in the plurality of grant-free
transmission resource configurations.

[0044] Optionally, with respect to the different grant-
free transmission resource configurations, there is only
one different configuration parameter, and the other con-
figuration parameters are the same. For example, with
respect to the different grant-free transmission resource
configurations, the sizes and positions of the time-fre-
quency resources, the RS parameters, the MCSs, the
repetition modes, and the RVs are the same, and only
the transmission intervals are different; or configuration
parameters in configuration parameter sets of different
grant-free transmission resource configurations are all
different, the other configuration parameters are all the
same. The configuration parameter set is a subset of the
grant-free transmission resource configurations. For ex-
ample, with respect to the different grant-free transmis-
sion resource configurations, the sizes and positions of
the time-frequency resources, the RS parameters, the
MCSs, the repetition modes, and the RVs are the same,
and the transmission intervals and the transmission pow-
ers are different; or all configuration parameters included
in the different grant-free transmission resource config-
urations are different.

[0045] Optionally, in the present disclosure, when
there is one or more different configuration parameters
for the different grant-free transmission resource config-
urations, one of the one or more different configuration
parameters is a time-frequency resource. The configu-
ration or multiplexing of the time-frequency resource is
as follows: the time-frequency resources in the different
grant-free transmission resource configurations are mu-
tually orthogonal, such as Frequency Division Multiplex-
ing (FDM), Time Division Multiplexing (TDM), or Code
Division Multiplexing (CDM).

[0046] The time-frequency resources in the different
grant-free transmission resource configurations at least
partially overlap each other. For example, when sizes of
the time-frequency resources in the different grant-free
transmission resource configurations are different, the
time-frequency resources in the different grant-free
transmission resource configurations have a nested re-
lationship, that is, a small-sized time-frequency resource
is a part of a large-sized time-frequency resource.
[0047] In the present disclosure, the base station can
configure a plurality of grant-free transmission resource
configurations for the UE, the UE can select one of the
plurality of configured grant-free transmission resource
configurations according to a service performance index
requirement and/or an amount of data to be transmitted,
so as to perform uplink data transmission according to
configuration parameters in the corresponding grant-free
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transmission resource configuration, which can improve
resource utilization, be adaptable to more flexible service
requirements, and reduce the probability of collisions be-
tween different UEs.

[0048] Referring to Fig.4, Fig.4 is another flowchart of
a data transmission method. The execution subject of
the method is a UE, and the specific steps include steps
401-405.

[0049] Step 401: obtaining a plurality of grant-free
transmission resource configurations configured by a
base station for the UE.

[0050] Step 402: performing uplink data transmission
according to one grant-free transmission resource con-
figuration in the plurality of grant-free transmission re-
source configurations.

[0051] It should be noted that, the above step 401 is
the same as the step 301 in Fig.3, and the above step
402 is the same as the step 302 in Fig.3, details thereof
are not given herein again.

[0052] Step 403: obtaining indication information
transmitted by the base station through a dynamic sign-
aling.

[0053] The above dynamic signaling may be L1 or L2

control signaling, but the present disclosure is not limited
thereto.

[0054] Step404: activating or deactivating one or more
grant-free transmission resource configurations in the
plurality of grant-free transmission resource configura-
tions according to the indication information.

[0055] Step 405: performing the uplink data transmis-
sion according to the activated grant-free transmission
resource configuration.

[0056] Since the base station can perform the blind
detection on the uplink data transmission according to
the activated grant-free transmission resource configu-
ration, the complexity of the blind detection performed
by the base station is reduced.

[0057] In the present disclosure, the base station can
configure a plurality of grant-free transmission resource
configurations for the UE, the UE can select one of the
plurality of configured grant-free transmission resource
configurations according to a service performance index
requirement and/or an amount of data to be transmitted,
and perform the uplink data transmission according to
the configuration parameters in the corresponding grant-
free transmission resource configurations, which can im-
prove resource utilization, be adaptable to more flexible
service requirements, and reduce the probability of col-
lisions between different UEs.

[0058] As sown in Fig.5, a base station configures a
plurality of grant-free transmission resource configura-
tions for a UE, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2, and
the grant-free resource configuration 1 and the grant-free
resource configuration 2 have the following relationship:
the sizes and positions of the time-frequency resources
are the same, the other configuration parameters (such
as the RS parameters, the MCSs, the repetition modes,
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the RVs or the transmission powers, etc.) are all the
same, and the transmission intervals are different. The
transmission interval of the grant-free resource configu-
ration 1 is T1, and the transmission interval of the grant-
free resource configuration 2 is T2. The sizes of the re-
source block of the grant-free resource configuration 1
and the grant-free resource configuration 2 are both F1.
[0059] If the service 1 is a delay-sensitive service, the
service 2 is a service that does not require a low-delay.
According to the performance index of the service, the
UE may select the grant-free resource configuration 2
for the data transmission of the service 1, and select the
grant-free resource configuration 1 for the data transmis-
sion of the service 2.

[0060] As shown in Fig.6, a base station configures a
plurality of grant-free transmission resource configura-
tions for a UE, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2, and
the grant-free resource configuration 1 and the grant-free
resource configuration 2 have the following relationship:
the sizes and positions of the time-frequency resources
are the same, the other configuration parameters (such
as the RS parameters, the MCSs, the repetition modes,
the RVs, etc.) are all the same, and the transmission
intervals and the transmission powers are different. The
transmission interval of the grant-free resource configu-
ration 1 is T1, the transmission power of the grant-free
resource configuration 1 is PI, the transmission interval
of the grant-free resource configuration 2 is T2, and the
transmission power of the grant-free resource configu-
ration 2 is P2. The size of the resource block of the grant-
free resource configuration 1 and the size of the resource
block of the grant-free resource configuration 2 are both
F1.

[0061] Referring to Fig.7, a base station configures a
plurality of grant-free resource configurations for a UE,
including a grant-free resource configuration 1 and a
grant-free resource configuration 2, and the grant-free
resource configuration 1 and the grant-free resource con-
figuration 2 have the following relationship: parts of con-
figuration parameters (such as the RS parameters, the
MCSs, the repetition modes, the RVs, the transmission
power, or the transmission interval, etc.) are all the same,
the sizes of the time-frequency resources are different,
and the frequency domains of the time-frequency re-
sources are mutually orthogonal. The transmission inter-
vals of the grant-free resource configuration 1 and the
grant-free resource configuration 2 are both T1. The size
of the resource block of the grant-free resource configu-
ration 1 is F1, the size of the resource block of the grant-
free resource configuration 2 is F2, the F1 is greater than
the F2, and the resource blocks of the grant-free resource
configuration 1 and the grant-free resource configuration
2 are mutually orthogonal in the frequency domain.
[0062] The UE selects the corresponding grant-free
transmission resource configuration according to the
amount of the data of the service and the size of the load.
For example, when the data block of the service 1 is
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large, and the data block of the service 2 is small, the UE
can select the grant-free resource configuration 1 for the
data transmission of the service 1, and select the grant-
free resource configuration 2 for the data transmission
of the service 2.

[0063] Referring to Fig.8, a base station configures a
plurality of grant-free transmission resource configura-
tions for a UE, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2. The
grant-free resource configuration 1 and the grant-free re-
source configuration 2 have the following relationship:
parts of the configuration parameters (such as the RS
parameters, the MCSs, the repetition modes, the RVs,
the transmission intervals or the transmission powers,
etc.) are all the same, the sizes of the time-frequency
resources are different, and the time domains of the time-
frequency resources are mutually orthogonal. The trans-
mission intervals of the grant-free resource configuration
1 and the grant-free resource configuration 2 are both T1.
[0064] Referring to Fig.9, a base station configures a
plurality of grant-free transmission resource configura-
tions for a UE, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2, and
the grant-free resource configuration 1 and the grant-free
resource configuration 2 have the following relationship:
parts of the configuration parameters (such as the RS
parameters, the MCSs, the repetition modes, the RVs,
the transmission intervals or the transmission powers,
etc.) are all the same, the sizes of the time-frequency
resource are the same, the time-frequency resources are
code division multiplexed by orthogonal codes (such as
a Orthogonal Cover Code (OCC) 1 for the grant-free re-
source configuration 1 and a OCC 2 for the grant-free
resource configuration 2), and are mutually orthogonal
in the code domain. The transmission intervals of the
grant-free resource configuration 1 and the grant-free re-
source configuration 2 are both T.

[0065] Referring to Fig.10, a base station configures a
plurality of grant-free transmission resource configura-
tions for a UE, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2, and
the grant-free resource configuration 1 and the grant-free
resource configuration 2 have the following relationship:
parts of the configuration parameters (such as the RS
parameters, the MCSs, the repetition modes, the RVs,
the transmission intervals or the transmission powers,
etc.) are all the same, the sizes of the time-frequency
resources are different, the positions of the time-frequen-
cy resources are as shown in Fig.10, wherein the size of
the resource block of the grant-free resource configura-
tion 1 is F1, and the size of the resource block of the
grant-free resource configuration 2is F2, the F1 is greater
than the F2, the resource blocks of the grant-free re-
source configuration 1 and the grant-free resource con-
figuration 2 partially overlap each other at the time-fre-
quency positions. The transmission intervals of the
Grant-free resource configuration1 and the grant-free re-
source configuration 2 are both T1.
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[0066] The UE selects the corresponding grant-free
transmission resource configuration for uplink data trans-
mission according to the amount of the data of the service
and the size of the load. For example, when the data
block of the service 1 is large, and the data block of the
service 2 is small, the UE can select the grant-free re-
source configuration 1 for the data transmission of the
service 1, and select the grant-free resource configura-
tion 2 for the data transmission of the service 2. The base
station can configure the grant-free transmission re-
source configuration with the frequency domain band-
width F2 for different UEs at different frequency domain
positions, which can reduce the collision probability of
different UEs when the transmission block is small.
[0067] Referring to Fig. 11, a base station configures
for the UE a plurality of grant-free transmission resource
configurations, including a grant-free resource configu-
ration 1 and a grant-free resource configuration 2, and
the grant-free resource configuration 1 and the grant-free
resource configuration 2 have the following relationship:
parts of the configuration parameters (such as the RS
parameters, the MCSs, the repetition modes, the RVs,
or the transmission powers, etc.) are all the same, the
sizes of the time-frequency resources are different, and
the positions of the time-frequency resources are as
shown in Fig.11, wherein the size of the resource block
of the grant-free resource configuration 1 is F1, the size
of the resource block of the grant-free resource configu-
ration 2 is F2, the F1 is greater than the F2, the resource
blocks of the grant-free resource configuration 1 and the
grant-free resource configuration 2 partially overlap each
other at time-frequency positions; the transmission inter-
vals of the grant-free resource configuration 1 and the
grant-free resource configuration 2 are different, the
transmission interval of the grant-free resource configu-
ration 1 is T1, and the transmission interval of the grant-
free resource configuration 2 is T2. A large quantity of
resources are allocated for the resource configuration of
granttransmission with large transmission interval, which
can improve resource utilization to some extent.

[0068] Referring to Fig.12, when a base station con-
figures a plurality of grant-free transmission resource
configurations for a UE, different sizes of the time-fre-
quency resources can be allocated. In order to reduce
the detection complexity of the base station, for the grant-
free transmission resource configuration with a size of
the certain time-frequency resource, the starting position
of the time-frequency resource thereof is limited, for ex-
ample, it may limit that the starting position is related to
the time-frequency resource number. For example, as
shown in Fig. 12, three grant-free transmission resource
configurations including a grant-free resource configura-
tion 1-1, a grant-free resource configuration 1-2 and a
grant-free resource configuration 1-3 are configured for
a UE1, the sizes of the their resource blocks are L=1,
L=2 and L=4, respectively; wherein the small resource
block is a subset of the large resource blocks, for exam-
ple, the resource block of the grant-free resource config-
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uration 1-1is a subset of the resource blocks of the grant-
free resource configuration 1-2, and the resource blocks
of the grant-free resource configuration 1-2 is a subset
of the resource blocks of the grant-free resource config-
uration 1-3.

[0069] Similarity, three grant-free transmission re-
source configurations including a grant-free resource
configuration 2-1, a grant-free resource configuration 2-2
and a grant-free resource configuration 2-3 are config-
ured for a UE2, the sizes of the resource blocks are L=1,
L=2 and L=4, respectively; wherein the small resource
block is a subset of the large resource blocks, for exam-
ple, the resource block of the grant-free resource config-
uration 2-1 is a subset of the resource blocks of the grant-
free resource configuration 2-2, and the resource blocks
of the grant-free resource configuration 2-2 is a subset
of the resource blocks of the grant-free resource config-
uration 2-3.

[0070] The base station may configure different grant-
free transmission resource configurations with different
small time-frequency resources for different UEs. As
shown in Fig. 12, the grant-free resource configuration
2-1 and the grant-free resource configuration 2-2 of the
UE2 are mutually orthogonal to the grant-free resource
configuration 1-1 and the grant-free resource configura-
tion 1-2 of UE1, respectively.

[0071] Referring to Fig.13, the base station may acti-
vate/deactivate each grant-free transmission resource
configuration (including a grant-free resource configura-
tion 1 and a grant-free resource configuration 2) by a
dynamic signaling (a L1 or L2 control signaling), the UE
selects corresponding configuration parameters for up-
link data transmission from one or more activated grant-
free transmission resource configurations by obtaining
the indication of the base station, the base station is only
required to perform the blind detection on the uplink trans-
mission according to the corresponding configuration pa-
rameters in the activated grant-free transmission re-
source configurations.

[0072] Forexample, as shown in Fig. 13, the base sta-
tion deactivates the grant-free resource configuration 1
through the L1 or L2 control signaling, and maintains the
grant-free resource configuration 2 in the activated state,
to be adapted to the next low-latency service and reduce
the complexity of the blind detection performed by the
base station. The size of resource block of the grant-free
resource configuration 1 is F1, the size of resource block
of the grant-free resource configuration 2 is F2, the F1
is greater than the F2. The resource blocks of the grant-
free resource configuration 1 and the grant-free resource
configuration 2 partially overlap each other at the time-
frequency positions. The transmission interval of the
grant-free resource configuration 1 is T1, and the trans-
mission interval of the grant-free resource configuration
2is T2.

[0073] Basedonthe sameinvention conception, some
embodiments of the present disclosure further provide a
base station. Since the principle of solving the problem
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by the base station is similar to the principle of solving
the problem by the data transmission method at a base
station side in some embodiments of the present disclo-
sure, the implementation of the base station can refer to
the implementation of the method, and details thereof
are not given herein again.

[0074] Referring to Fig. 14, Fig.14 illustrates a struc-
tural schematic diagram of a base station of the present
disclosure, and the base station includes a configuration
module 1401 and a transmission module 1402.

[0075] The configuration module 1401 is configured to
configure a plurality of grant-free transmission resource
configurations for a UE.

[0076] The transmission module 1402 is configured to
transmit the plurality of grant-free transmission resource
configurations to the UE, to enable the UE to select one
grant-free transmission resource configuration from the
plurality of grant-free transmission resource configura-
tions to perform uplink data transmission.

[0077] Optionally, there is one or more different con-
figuration parameters for different grant-free transmis-
sion resource configurations in the plurality of grant-free
transmission resource configurations.

[0078] Optionally, each of the grant-free transmission
resource configurations comprises one or more following
configuration parameters: a time-frequency resource, a
reference signal parameter, a modulation and coding
scheme, a repetition mode, a redundancy version, a
transmission power, and a transmission interval.

[0079] Optionally, there being one or more different
configuration parameters for the different grant-free
transmission resource configurations in the plurality of
grant-free transmission resource configurations com-
prises: when there is the one or more different configu-
ration parameters for the different grant-free transmis-
sion resource configurations, one of the one or more dif-
ferent configuration parameters is a time-frequency re-
source.

[0080] The time-frequency resources in the different
grant-free transmission resource configurations at least
partially overlap each other; or the time-frequency re-
sources in the different grant-free transmission resource
configurations are mutually orthogonal.

[0081] Optionally, the time-frequency resources in the
different grant-free transmission resource configurations
atleast partially overlapping each other comprises: when
sizes of the time-frequency resources in the different
grant-free transmission resource configurations are dif-
ferent, the time-frequency resources in the different
grant-free transmission resource configurations have a
nested relationship.

[0082] Optionally, the transmission module is further
configured to: notify, through a dynamic signaling, the
UE to activate or deactivate one or more grant-free trans-
mission resource configurations in the plurality of grant-
free transmission resource configurations.

[0083] ReferringagaintoFig. 14, the base station 1400
further includes a detection module 1403. The detection
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module 1403 is configured to perform a blind detection
on the uplink data transmission according to the activated
grant-free transmission resource configuration.

[0084] The base station provided by the present dis-
closure can perform the method embodiment at the
above base station side, the implementation principle
and the technical effect thereof are similar, and details
thereof are not given herein again.

[0085] Basedonthe sameinvention conception, some
embodiments of the preset disclosure further provide a
UE. Since the principle of solving the problem by the UE
is similar to the principle of solving the problem by the
data transmission method at a UE side in some embod-
iments of the present disclosure, the implementation of
the UE can refer to the implementation of the implemen-
tation of the method, and details thereof are not given
herein again.

[0086] Referringto Fig.15, Fig.15illustrates a structur-
al schematic diagram of a UE. The UE 1500 includes an
obtaining module 1501 and a transmission module 1502.
[0087] The obtaining module 1501 is configured to ob-
tain a plurality of grant-free transmission resource con-
figurations configured by a base station for the UE.
[0088] Optionally, the transmission module 1502 is fur-
ther configured to perform uplink data transmission ac-
cording to one grant-free transmission resource config-
uration in the plurality of grant-free transmission resource
configurations.

[0089] Optionally, the transmission module is further
configured to select, according to a service performance
index requirement and/or an amount of data to be trans-
mitted, one grant-free transmission resource configura-
tion from the plurality of grant-free transmission resource
configurations, to perform the uplink data transmission.
[0090] Optionally, there is one or more different con-
figuration parameters for different grant-free transmis-
sion resource configurations in the plurality of grant-free
transmission resource configurations.

[0091] Optionally, each of the grant-free transmission
resource configurations comprises one or more following
configuration parameters: a time-frequency resource, a
reference signal parameter, a modulation and coding
scheme, a repetition mode, a redundancy version, a
transmission power, and a transmission interval.

[0092] Optionally, there being one or more different
configuration parameters for the different grant-free
transmission resource configurations in the plurality of
grant-free transmission resource configurations com-
prises: when there is the one or more different configu-
ration parameters for the different grant-free transmis-
sion resource configurations, one of the one or more dif-
ferent configuration parameters is a time-frequency re-
source.

[0093] Optionally, the time-frequency resources in the
different grant-free transmission resource configurations
atleast partially overlap each other; or the time-frequency
resources in the different grant-free transmission re-
source configurations are mutually orthogonal.
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[0094] Optionally, the time-frequency resources in the
different grant-free transmission resource configurations
atleast partially overlapping each other comprises: when
sizes of the time-frequency resources in the different
grant-free transmission resource configurations are dif-
ferent, the time-frequency resources in the different
grant-free transmission resource configurations have a
nested relationship.

[0095] Optionally, the UE 1500 further includes a con-
trol module 1503. The obtaining module 1501 is further
configured to obtain indication information transmitted by
the base station using a dynamic signaling; the control
module 1503 is configured to activate or deactivate one
or more grant-free transmission resource configurations
in the plurality of grant-free transmission resource con-
figurations according to the indication information; and
the transmission module 1502 is further configured to
perform the uplink data transmission according to the
activated grant-free transmission resource configuration.
[0096] The UE provided by the present disclosure can
perform the method embodiment at the above UE side,
the implementation principle and the technical effect
thereof are similar, and details thereof are not given here-
in again.

[0097] In the following, the present disclosure further
provides schematic diagrams of hardware structures of
a base station and a UE.

[0098] Referring to Fig. 16, Fig. 16 is a structural dia-
gram of a base station of the present disclosure, and the
base station can implement the details of the data trans-
mission method corresponding to Fig.1 and Fig.2 and
achieve the same effect. As shown in Fig. 16, the base
station 1600 includes a processor 1601, a transceiver
1602, a memory 1603, a user interface 1604, and a bus
interface.

[0099] Optionally, the base station 1600 further in-
cludes a computer program stored in the memory 1603
and executable by the processor 1601, when the com-
puter program is executed by the processor 1601, the
processor 1601 implements the following steps: config-
uring a plurality of grant-free transmission resource con-
figurations for a UE; and transmitting the plurality of grant-
free transmission resource configurations to the UE, to
enable the UE to select one grant-free transmission re-
source configuration from the plurality of grant-free trans-
mission resource configurations to perform uplink data
transmission.

[0100] InFig. 16, the bus architecture may include any
quantity of buses and bridges connected to each other,
so as to connect various circuits for one or more proces-
sors such as the first processor 1601 and one or more
memories such as the first memory 1603. In addition, the
bus architecture may be used to connect various other
circuits, such as a circuit for a peripheral device, a circuit
for a voltage stabilizer and a power management circuit,
which are known in the art and will not be further de-
scribed herein. The transceiver 1602 may include a plu-
rality of elements, i.e., a transmitter and a receiver for
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communication with various other devices over a trans-
mission medium.

[0101] The processor 1601 may take charge of man-
aging the bus architecture as well general processings.
The first memory 1603 may store data therein for the
operation of the processor 1601.

[0102] Optionally, when the computer program is ex-
ecuted by the processor 1601, the processor 1601 may
further implement the following steps: notifying, through
adynamic signaling, the UE to activate or deactivate one
or more grant-free transmission resource configurations
in the plurality of grant-free transmission resource con-
figurations

[0103] Optionally, when the computer program is ex-
ecuted by the processor 1601, the processor 1601 further
implements the following steps: performing a blind de-
tection on the uplink data transmission according to the
activated grant-free transmission resource configuration.
[0104] The base station in some embodiments of the
present disclosure can configure a plurality of grant-free
transmission resource configurations for the UE, the UE
can select one of the plurality of configured grant-free
transmission resource configurations according to a
service performance index requirement and/or an
amount of data to be transmitted, so as to perform uplink
data transmission, which can improve resource utiliza-
tion, be adaptable to more flexible service requirements,
and reduce the probability of transmission collisions be-
tween different UEs.

[0105] Fig. 17 is another structural schematic diagram
of a UE according to the present disclosure. As shown
in Fig. 17, the terminal shown in Fig. 17 includes at least
one processor 1701, a memory 1702, at least one net-
work interface 1704 and a user interface 1703. The var-
ious components in terminal 1700 are coupled together
by a bus system 1705. It should be appreciated that the
bus system 1705 is used to implement link communica-
tion between these components. The bus system 1705
includes a power bus, a control bus, and a status signal
bus in addition to the data bus. However, for clarity of
description, various buses are labeled as the bus system
1705 in Fig.17.

[0106] The user interface 1703 may include a display,
a keyboard or a pointing device (e.g., a mouse, a track-
ball, a touch pad or a touch screen, etc.).

[0107] Itis to be understood that the memory 1702 in
the embodiment of the present disclosure can be either
a volatile memory or a non-volatile memory, or can in-
clude both the volatile memory and the non-volatile mem-
ory. The non-volatile memory may be a Read-Only Mem-
ory (ROM), a Programmable ROM (PROM), an Erasable
PROM (EPROM), or an Electrically EPROM (EEPROM)
oraflash memory. The volatile memory can be aRandom
Access Memory (RAM) that serves as an external cache.
Exemplarily but not restrictively, many forms of a RAM
are available, such as a Static RAM (SRAM), a Dynamic
RAM (DRAM), a Synchronous DRAM (SDRAM), a Dou-
ble Data Rate SDRAM (DDRSDRAM), an Enhanced
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SDRAM (ESDRAM), a Synchlink DRAM (SLDRAM) and
a Direct Rambus RAM (DRRAM). The memory 1702 of
the systems and methods described in the embodiments
of the present disclosure is intended to include, but is not
limited to, these and any other suitable type of memory.
[0108] Insomeembodiments, the memory 1702 stores
the following elements: an executable module or a data
structure, or a subset thereof, or an extension set thereof;
an operating system 17021; and an application program
17022.

[0109] The operating system 17021 includes various
system programs, such as a framework layer, a core li-
brary layer, and a driver layer, so as toimplement various
basic services and process a hardware-based tasks. The
application program 17022 includes various application
programs, such as a media player, and a browser, so as
to implement various application services. A program im-
plementing the methods of the embodiments of the
presentdisclosure can be included in the application pro-
gram 17022.

[0110] In some embodiments of the present disclo-
sure, the processor 1701 is configured to call a program
or an instruction stored in the memory 1702, e.g., the
program or instruction stored in the application program
17022 to implement the method implemented by the
above UE.

[0111] The above methods disclosed in the embodi-
ments of the present disclosure may be applied to the
processor 1701 or implemented by the processor 1701.
The processor 1701 may be an integrated circuit chip
having a signal processing capability. In the implemen-
tation process, each step of the foregoing method may
be implemented by an integrated logic circuit being a
hardware in the processor 1701 or an instruction in a
form of software. The processor 1701 can be a general-
purpose processor, a Digital Signal Processor (DSP), an
Application Specific Integrated Circuit (ASIC), a Field
Programmable Gate Array (FPGA), another programma-
ble logic device, a discrete gate, a transistor logic device,
or an independent hardware component, so as to imple-
ment or executes methods, steps, and logical block dia-
grams disclosed in some embodiments of the present
disclosure. The general purpose processor may be a mi-
croprocessor, any conventional processor or the like. The
steps of the method disclosed in the embodiments of the
present disclosure may be implemented directly by the
hardware decoding processor, or by a combination of a
hardware and a software module in the hardware decod-
ing processor. The software module can be located in a
storage medium known in the art, such as a RAM, aflash
memory, a ROM, a PROM, an electrically erasable pro-
grammable memory, and a register. The storage medium
is located in the memory 1702, and the processor 1701
reads the information in the memory 1702 and imple-
ments the steps of the above methods in combination
with its hardware.

[0112] Itis to be understood that, the embodiments of
the presentdisclosure may be implemented by hardware,
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software, firmware, middleware, microcode or a combi-
nation thereof. For the hardware implementation, the
processing unit may be implemented in one or more of
anASIC,aDSP, aDSP device (DSPD), a Programmable
Logic Device (PLD), an FPGA, a general-purpose proc-
essor, a controller, a microcontroller, a microprocessor,
another electronic unit capable of achieving the functions
in the present disclosure, or a combination thereof.
[0113] For software implementation, the techniques
described by some embodiments of the present disclo-
sure can be implemented by modules (e.g., procedures,
functions, etc.) that perform the functions described by
some embodiments of the present disclosure. The soft-
ware code can be stored in the memory and executed
by the processor. The memory can be implemented with-
in the processor or external to the processor.

[0114] Specifically, the processor 1701 may call a pro-
gram or an instruction stored by the memory 1702 to
perform the following process: obtaining a plurality of
grant-free transmission resource configurations config-
ured by a base station for the UE; and performing uplink
data transmission according to one grant-free transmis-
sion resource configuration in the plurality of grant-free
transmission resource configurations.

[0115] Specifically, the processor 1701 further is con-
figured to call a program or an instruction stored by the
memory 1702 to perform the following process: selecting,
according to a service performance index requirement
and/or an amount of data to be transmitted, one grant-
free transmission resource configuration from the plural-
ity of grant-free transmission resource configurations, to
perform the uplink data transmission.

[0116] Specifically, the processor 1701 further is con-
figured to call a program or an instruction stored by the
memory 1702 to perform the following process: obtaining
indication information transmitted by the base station
through a dynamic signaling; activating or deactivating
one or more grant-free transmission resource configura-
tions in the plurality of grant-free transmission resource
configurations according to the indication information;
and performing the uplink data transmission according
to the activated grant-free transmission resource config-
uration.

[0117] The base station in some embodiments of the
present disclosure can configure a plurality of grant-free
transmission resource configurations for the UE, the UE
can select one of the plurality of configured grant-free
transmission resource configurations according to a
service performance index requirement and/or an
amount of data to be transmitted, so as to perform uplink
data transmission, which can improve resource utiliza-
tion, be adaptable to more flexible service requirements,
and reduce the probability of transmission collisions be-
tween different UEs.

[0118] Some embodiments of the present disclosure
further provides a computer readable storage medium,
a data transmission program is stored on the computer
readable storage medium, when the data transmission
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program is executed by a processor, the processor im-
plements steps of the above data transmission method
at the base station side or at the UE side. The computer
readable storage medium provided by the present dis-
closure may be volatile or non-volatile.

[0119] A person skilled in the art may understand that,
units and steps described in the embodiments of the
present disclosure may be implemented in the form of
electronic hardware, or a combination of a computer pro-
gram and the electronic hardware. Whether or not these
functions are executed by hardware or software depends
on specific applications or design constraints of the tech-
nical solution. Different methods may be adopted by a
person skilled in the art with respect to the specific ap-
plications so as to achieve the described functions, with-
out departing from the scope of the present disclosure.
[0120] A person skilled in the art may further under-
stand that, for convenience and clarification, operation
procedures of the system, device and units described
hereinabove may refer to the corresponding procedures
in the method embodiments, and details thereof are not
given herein again.

[0121] It should be further appreciated that, in the em-
bodiments provided by the present application, the de-
vice and method may be implemented in any other ways.
For example, the embodiments for the apparatus are
merely for illustrative purposes, and the units are provid-
ed merely on the basis of their logic functions, and the
presentdisclosure is not limited thereto. During the actual
application, for example, some modules or units may be
combined together or integrated into another system. Al-
ternatively, some features may be omitted or not execut-
ed. In addition, the coupling connection, direct coupling
connection or communication connection between the
devices or units may be implemented via interfaces, and
the indirect coupling connection or communication con-
nection between the devices or units may be implement-
ed in an electrical or mechanical form or in another form.
[0122] The units described separately may be, or may
not be, physically separated from each other. The units
for displaying may be, or may not be, physical units, i.e.,
they may be arranged at an identical position, or distrib-
uted on a plurality of network elements. Parts or all of the
units may be selected in accordance with the practical
need, so as to achieve the purpose of the present dis-
closure.

[0123] In addition, the functional units in the embodi-
ments of the present disclosure may be integrated into
a processing unit, or the functional units may exist inde-
pendently, or two or more functional units may be inte-
grated into a unit.

[0124] In the case that the functional units are imple-
mented in a software form and sold or used as a separate
product, they may be stored in a computer-readable me-
dium. Based on this, the technical solutions of the present
disclosure, partial or substantially, or parts of the techni-
cal solutions of the present disclosure contributing to the
prior art, may appear in the form of software products,
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which may be stored in a storage medium and include
several instructions so as to enable a computer equip-
ment (e.g., a personal computer, a server or network
equipment) to execute all or parts of the steps of the
method according to the embodiments of the present dis-
closure. The storage medium includes any medium ca-
pable of storing therein program codes, e.g., a Universal
Serial Bus (USB) flash disk, a mobile Hard Disk (HD), a
ROM, a RAM, a magnetic disk or an optical disk.
[0125] The above description is only the specific em-
bodiments of the present disclosure, but the scope of the
present disclosure is not limited thereto, and changes or
replacements that any person skilled in the art can easily
think of within the technical scope disclosed by the
present disclosure are intended to be covered by the
present disclosure. Therefore, the scope of protection of
the present disclosure shall be subjected to the scope of
protection of the claims.

Claims

1. A data transmission method, which is performed by
a base station (1400) and comprises:

configuring (101; 201) a plurality of grant-free
transmission resource configurations that are
selectable for performing uplink data transmis-
sion at a User Equipment, UE (1500);
transmitting (102; 202) the plurality of grant-free
transmission resource configurations to the UE
(1500); and

characterized by notifying (203), through a dy-
namic signaling, the UE (1500) to deactivate at
least two of the plurality of grant-free transmis-
sion resource configurations.

2. The method according to claim 1, wherein there is
one or more different configuration parameters for
different grant-free transmission resource configu-
rations in the plurality of grant-free transmission re-
source configurations.

3. The method according to claim 1 or 2, wherein each
of the grant-free transmission resource configura-
tions comprises one or more following configuration
parameters: a time-frequency resource, a reference
signal parameter, a modulation and coding scheme,
a repetition mode, a redundancy version, a trans-
mission power, and a transmission interval.

4. The method according to claim 1, further comprising:
performing a blind detection on the uplink data trans-
mission according to an activated grant-free trans-
mission resource configuration.

5. A data transmission method, which is performed by
a UE (1500) and comprises:
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obtaining (301; 401) a plurality of grant-free
transmission resource configurations config-
ured by a base station (1400) for the UE (1500);
characterized by obtaining (403) indication in-
formation transmitted by the base station (1400)
through a dynamic signaling; and

deactivating (404) at least two of the plurality of
grant-free transmission resource configurations
according to the indication information.

The method according to claim 5, wherein perform-
ing the uplink data transmission according to one
grant-free transmission resource configuration in the
plurality of grant-free transmission resource config-
urations comprises:

selecting, according to a service performance index
requirement and/or an amount of data to be trans-
mitted, one grant-free transmission resource config-
uration from the plurality of grant-free transmission
resource configurations, to perform the uplink data
transmission.

The method according to claim 5 or 6, wherein there
is one or more different configuration parameters for
different grant-free transmission resource configu-
rations in the plurality of grant-free transmission re-
source configurations.

The method according to claim 7, wherein each of
the grant-free transmission resource configurations
comprises one or more following configuration pa-
rameters: a time-frequency resource, a reference
signal parameter, a modulation and coding scheme,
a repetition mode, a redundancy version, a trans-
mission power, and a transmission interval.

The method according to claim 8, wherein there be-
ing one or more different configuration parameters
for the different grant-free transmission resource
configurations in the plurality of grant-free transmis-
sion resource configurations comprises:

when there is the one or more different configuration
parameters for the different grant-free transmission
resource configurations, one of the one or more dif-
ferent configuration parameters is a time-frequency
resource.

The method according to claim 9, wherein

the time-frequency resources in the different
grant-free transmission resource configurations
at least partially overlap each other; or

the time-frequency resources in the different
grant-free transmission resource configurations
are mutually orthogonal.

The method according to claim 10, wherein the time-
frequency resources in the different grant-free trans-
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mission resource configurations at least partially
overlapping each other comprises:

when sizes of the time-frequency resources in the
different grant-free transmission resource configu-
rations are different, the time-frequency resources
in the different grant-free transmission resource con-
figurations have a nested relationship.

Abase station (1400), comprising:

a configuration module (1401), configured to
configure a plurality of grant-free transmission
resource configurations that are selectable for
performing uplink data transmission at a UE
(1500); and

a transmission module (1402), configured to
transmit the plurality of grant-free transmission
resource configurations to the UE (1500),
characterized in that the transmission module
(1402) is further configured to notify, through a
dynamic signaling, the UE (1500) to deactivate
at least two of the plurality of grant-free trans-
mission resource configurations.

The base station (1400) according to claim 12,
wherein there is one or more different configuration
parameters for different grant-free transmission re-
source configurations in the plurality of grant-free
transmission resource configurations.

The base station (1400) according to claim 12 or 13,
wherein each of the grant-free transmission re-
source configurations comprises one or more follow-
ing configuration parameters: a time-frequency re-
source, a reference signal parameter, a modulation
and coding scheme, a repetition mode, a redundan-
cy version, a transmission power, and a transmission
interval.

A User Equipment, UE (1500), comprising:

an obtaining module (1501), configured to ob-
tain a plurality of grant-free transmission re-
source configurations configured by a base sta-
tion (1400) for the UE (1500); and
characterized by a control module (1503), con-
figured to obtain indication information transmit-
ted by the base station through a dynamic sig-
naling,

wherein the control module (1503)is further con-
figured to deactivate at least two of the plurality
of grant-free transmission resource configura-
tions according to the indication information.

Patentanspriiche

1.

Datenibertragungsverfahren, das von einer Basis-
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station (1400) durchgefiihrt wird und umfasst:

Konfigurieren (101,201) einer Vielzahl von Res-
sourcen-Konfigurationen flir gewahrungsfreie
Ubertragungen, die fiir Durchfilhrung einer
Uplink-Dateniibertragung an einem Benutzer-
gerat, UE (1500), auswahlbar sind;

Ubertragen (102, 202) der Vielzahl von Res-
sourcen-Konfigurationen flir gewahrungsfreie
Ubertragungen an das UE (1500); und
gekennzeichnet durch Benachrichtigen (203)
des UE (1500) durch eine dynamische Signali-
sierung, um mindestens zwei der Mehrzahl von
Ressourcen-Konfigurationen fiir gewahrungs-
freie Ubertragungen zu deaktivieren.

Dateniibertragungsverfahren nach Anspruch 1, wo-
bei es einen oder mehrere unterschiedliche Konfi-
gurationsparameter fir unterschiedliche Ressour-
cen-Konfigurationen fiir gewahrungsfreie Ubertra-
gungen in der Vielzahl von Ressourcen-Konfigura-
tionen fiir gewéhrungsfreie Ubertragungen gibt.

Datentiibertragungsverfahren nach Anspruch 1 oder
Anspruch 2, wobei jede der Ressourcen-Konfigura-
tionen fiir gewéhrungsfreie Ubertragungen einen
oder mehrere der folgenden Konfigurationsparame-
ter umfasst: eine Zeit-Frequenz-Ressource, einen
Referenzsignalparameter, ein Modulations- und Ko-
dierungsschema, einen Wiederholungsmodus, eine
Redundanzversion, eine Ubertragungsleistung und
ein Ubertragungsintervall.

Datentiibertragungsverfahren nach Anspruch 1, fer-
ner umfassend:

Durchfiihren einer blinden Erkennung beider Uplink-
Dateniibertragung gemalR einer aktivierten Res-
sourcen-Konfiguration fiir eine gewahrungsfreie
Ubertragung.

Datenibertragungsverfahren, das von einem UE
(1500) durchgefiihrt wird und umfasst:

Erhalten (301, 401) einer Vielzahl von Ressour-
cen-Konfigurationen fiir gewahrungsfreie Uber-
tragungen, die von einer Basisstation (1400) fur
das UE (1500) konfiguriert werden;
gekennzeichnet durch Erhalten (403) von An-
zeigeinformation, die von der Basisstation
(1400) durch eine dynamische Signalisierung
Ubertragen wird; und

Deaktivieren (404) von mindestens zwei der
Vielzahl von Ressourcen-Konfigurationen fiir
gewahrungsfreie Ubertragungen gemaR der
Anzeigeinformation.

Datentiibertragungsverfahren nach Anspruch 5, wo-
bei Durchfihren der Uplink-Datenlibertragung ge-
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mafR einer Ressourcen-Konfiguration flir eine ge-
wahrungsfreie Ubertragung in der Vielzahl von Res-
sourcen-Konfigurationen fiir gewahrungsfreie Uber-
tragungen umfasst:

Auswahlen, gemal einer Anforderung an einen
Dienstleistungsindex und/oder einer zu tUbertragen-
den Datenmenge, einer Ressourcen-Konfiguration
fir gewahrungsfreie Ubertragung aus der Vielzahl
von Ressourcen-Konfigurationen fir gewahrungs-
freie Ubertragungen, um die Uplink-Dateniibertra-
gung durchzufiihren.

Dateniibertragungsverfahren nach Anspruch 5 oder
Anspruch 6, wobei es einen oder mehrere unter-
schiedliche Konfigurationsparameter fiir unter-
schiedliche Ressourcen-Konfigurationen fir gewah-
rungsfreie Ubertragungen in der Vielzahl von Res-
sourcen-Konfigurationen fiir gewahrungsfreie Uber-
tragungen gibt.

Datenibertragungsverfahren nach Anspruch 7, wo-
beijede der Ressourcen-Konfigurationen fiir gewah-
rungsfreie Ubertragungen einen oder mehrere der
folgenden Konfigurationsparameter umfasst: eine
Zeit-Frequenz-Ressource, einen Referenzsignalpa-
rameter, ein Modulations- und Kodierungsschema,
einen Wiederholungsmodus, eine Redundanzversi-
on, eine Ubertragungsleistung und ein Ubertra-
gungsintervall.

Datenibertragungsverfahren nach Anspruch 8, wo-
bei es einen oder mehrere unterschiedliche Konfi-
gurationsparameter flr unterschiedliche Ressour-
cen-Konfigurationen fiir gewahrungsfreie Ubertra-
gungen in der Vielzahl von Ressourcen-Konfigura-
tionen fiir gewahrungsfreie Ubertragungen gibt, um-
fasst:

wenn es einen oder mehrere unterschiedliche Kon-
figurationsparameter fir die unterschiedlichen Res-
sourcen-Konfigurationen fiir gewahrungsfreie Uber-
tragungen gibt, ist einer der einen oder mehreren
unterschiedlichen Konfigurationsparameter eine
Zeit-Frequenz-Ressource.

Dateniibertragungsverfahren nach Anspruch 9, wo-
bei

die Zeit-Frequenz-Ressourcen in den unter-
schiedlichen Ressourcen-Konfigurationen fir
gewahrungsfreie Ubertragungen einander zu-
mindest teilweise Uberlappen; oder

die Zeit-Frequenz-Ressourcen in den unter-
schiedlichen Ressourcen-Konfigurationen fir
gewahrungsfreie Ubertragungen zueinander or-
thogonal sind.

Dateniibertragungsverfahren nach Anspruch 10,
wobei die Zeit-Frequenz-Ressourcen in den unter-
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schiedlichen Ressourcen-Konfigurationen fiir ge-
wahrungsfreie Ubertragungen einander zumindest
teilweise Uberlappen, umfasst:

wenn GroRen der Zeit-Frequenz-Ressourcen in den
unterschiedlichen Ressourcen-Konfigurationen fir
gewahrungsfreie Ubertragungen unterschiedlich
sind, haben die Zeit-Frequenz-Ressourcen indenin
den unterschiedlichen Ressourcen-Konfigurationen
fir gewahrungsfreie Ubertragungen eine ver-
schachtelte Beziehung.

Basisstation (1400), umfassend:

ein Konfigurationsmodul (1401), das so konfi-
guriert ist, dass es eine Vielzahl von Ressour-
cen-Konfigurationen fiir gewahrungsfreie Uber-
tragungen konfiguriert, die fiir Durchflihrung ei-
ner Uplink-Datenlibertragung an einem UE
(1500) auswabhlbar sind; und

ein Ubertragungsmodul (1402), das so konfigu-
riert ist, dass es die Vielzahl von Ressourcen-
Konfigurationen fiir gewahrungsfreie Ubertra-
gungen an das UE (1500) Gbertragt,

dadurch gekennzeichnet, dass das Ubertra-
gungsmodul (1402) ferner so konfiguriert ist,
dass es durch eine dynamische Signalisierung
das UE (1500) benachrichtigt, um mindestens
zwei der Vielzahl von Ressourcen-Konfigurati-
onen fiir gewahrungsfreie Ubertragungen zu
deaktivieren.

Basisstation (1400) nach Anspruch 12, wobei es ei-
nen oder mehrere unterschiedliche Konfigurations-
parameter fur unterschiedliche Ressourcen-Konfi-
gurationen fiir gewéhrungsfreie Ubertragungen in
derVielzahl von Ressourcen-Konfigurationenfiirge-
wahrungsfreie Ubertragungen gibt.

Basisstation (1400) nach Anspruch 12 oder An-
spruch 13, wobei jede der Ressourcen-Konfigurati-
onen fiir gewahrungsfreie Ubertragungen einen
oder mehrere der folgenden Konfigurationsparame-
ter umfasst: eine Zeit-Frequenz-Ressource, einen
Referenzsignalparameter, ein Modulations- und Ko-
dierungsschema, einen Wiederholungsmodus, eine
Redundanzversion, eine Ubertragungsleistung und
ein Ubertragungsintervall.

Benutzergerat, UE (1500), umfassend:

ein Erhaltensmodul (1501), das so konfiguriert
ist, dass es eine Vielzahl von Ressourcen-Kon-
figurationen fiir gewéhrungsfreie Ubertragun-
gen erhalt, die von einer Basisstation (1400) fur
das UE (1500) konfiguriert werden; und

gekennzeichnet durch ein Steuermodul
(1503), das so konfiguriert ist, dass es Anzeige-
information erhalt, die von der Basisstation
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durch eine dynamische Signalisierung ubertra-
gen wird,

wobei das Steuermodul (1503) ferner so konfi-
guriertist, dass es mindestens zwei der Vielzahl
von Ressourcen-Konfigurationen fir gewah-
rungsfreie Ubertragungen gemaR der Anzeige-
information deaktiviert.

Revendications

Procédé de transmission de données, qui est mis en
ceuvre par une station de base (1400) et comprend :

une configuration (101 ; 201) d’'une pluralité de
configurations de ressources de transmission
sans autorisation qui sont sélectionnables pour
mettre en ceuvre une transmission de données
de liaison montante au niveau d’un équipement
utilisateur, UE (1500) ;

une transmission (102 ; 202) de la pluralité de
configurations de ressources de transmission
sans autorisation a 'UE (1500) ; et
caractérisé par une notification (203), par le
biais d’'une signalisation dynamique, a I'UE
(1500) de désactiver au moins deux de la plu-
ralité de configurations de ressources de trans-
mission sans autorisation.

Procédé selon la revendication 1, dans lequel il y a
un ou plusieurs parametres de configuration diffé-
rents pour différentes configurations de ressources
de transmission sans autorisation dans la pluralité
de configurations de ressources de transmission
sans autorisation.

Procédé selon la revendication 1 ou 2, dans lequel
chacune des configurations de ressources de trans-
mission sans autorisation comprend un ou plusieurs
des parametres de configuration suivants : une res-
source temps-fréquence, un parameétre de signal de
référence, un systéme de modulation et de codage,
un mode de répétition, une version de redondance,
une puissance de transmission et un intervalle de
transmission.

Procédé selon la revendication 1, comprenant en
outre :

une mise en ceuvre d’'une détection aveugle sur la
transmission de données de liaison montante con-
formément a une configuration de ressources de
transmission sans autorisation activée.

Procédé de transmission de données, qui est mis en
ceuvre par un UE (1500) et comprend :

une obtention (301; 401) d’une pluralité de con-
figurations de ressources de transmission sans
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autorisation configurées par une stationde base
(1400) pour 'UE (1500) ;

caractérisé par une obtention (403) d’informa-
tions d’indication transmises par la station de
base (1400) par le biais d’'une signalisation
dynamique ; et

une désactivation (404) d’au moins deux de la
pluralit¢ de configurations de ressources de
transmission sans autorisation conformément
aux informations d’indication.

Procédé selon larevendication 5, dans lequel la mise
en ceuvre de la transmission de données de liaison
montante conformément a une configuration de res-
sources de transmission sans autorisation dans la
pluralité de configurations de ressources de trans-
mission sans autorisation comprend :

une sélection, conformément a une exigence d’indi-
ce de qualité de service et/ou une quantité de don-
nées devant étre transmises, d’'une configuration de
ressources de transmission sans autorisation parmi
la pluralité de configurations de ressources de trans-
mission sans autorisation, pour mettre en ceuvre la
transmission de données de liaison montante.

Procédé selon la revendication 5 ou 6, dans lequel
il y a un ou plusieurs parametres de configuration
différents pour différentes configurations de ressour-
ces de transmission sans autorisation dans la plu-
ralité de configurations de ressources de transmis-
sion sans autorisation.

Procédé selon la revendication 7, dans lequel cha-
cune des configurations de ressources de transmis-
sion sans autorisation comprend un ou plusieurs des
paramétres de configuration suivants : une ressour-
ce temps-fréquence, un paramétre de signal de ré-
férence, un systeme de modulation et de codage,
un mode de répétition, une version de redondance,
une puissance de transmission et un intervalle de
transmission.

Procédé selon la revendication 8, dans lequel le fait
qu’il y ait un ou plusieurs paramétres de configura-
tion différents pour les différentes configurations de
ressources de transmission sans autorisation dans
la pluralité de configurations de ressources de trans-
mission sans autorisation comprend :

lorsqu’il y a les un ou plusieurs parametres de con-
figuration différents pour les différentes configura-
tions de ressources de transmission sans autorisa-
tion, un des un ou plusieurs parameétres de configu-
ration différents est une ressource temps-fréquence.

10. Procédé selon la revendication 9, dans lequel

les ressources temps-fréquence dans les diffé-
rentes configurations de ressources de trans-
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mission sans autorisation se chevauchent au
moins partiellement les unes les autres ; ou
les ressources temps-fréquence dans les diffé-
rentes configurations de ressources de trans-
mission sans autorisation sont mutuellement or-
thogonales.

Procédé selon la revendication 10, dans lequel le
fait que les ressources temps-fréquence dans les
différentes configurations de ressources de trans-
mission sans autorisation se chevauchent au moins
partiellement les unes les autres comprend :
lorsque des tailles des ressources temps-fréquence
dans les différentes configurations de ressources de
transmission sans autorisation sont différentes, les
ressources temps-fréquence dans les différentes
configurations de ressources de transmission sans
autorisation présentent une relation imbriquée.

Station de base (1400), comprenant :

un module de configuration (1401), configuré
pour configurer une pluralité de configurations
de ressources de transmission sans autorisa-
tion qui sont sélectionnables pour mettre en ceu-
vre une transmission de données de liaison
montante au niveau d’'un UE (1500) ; et

un module de transmission (1402), configuré
pour transmettre la pluralité de configurations
de ressources de transmission sans autorisa-
tion a 'UE (1500),

caractérisé en ce que le module de transmis-
sion (1402) est en outre configuré pour notifier,
par le biais d’une signalisation dynamique, a
I'UE (1500) de désactiver au moins deux de la
pluralité de configurations de ressources de
transmission sans autorisation.

Station de base (1400) selon la revendication 12,
dans laquelle il y a un ou plusieurs parameétres de
configuration différents pour différentes configura-
tions de ressources de transmission sans autorisa-
tion dans la pluralité de configurations de ressources
de transmission sans autorisation.

Station de base (1400) selon la revendication 12 ou
13, danslaquelle chacune des configurations de res-
sources de transmission sans autorisation com-
prend un ou plusieurs des parameétres de configura-
tion suivants : une ressource temps-fréquence, un
paramétre de signal de référence, un systeme de
modulation et de codage, un mode de répétition, une
version de redondance, une puissance de transmis-
sion et un intervalle de transmission.

Equipement utilisateur, UE (1500), comprenant :

un module d’obtention (1501), configuré pour
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obtenir une pluralité de configurations de res-
sources de transmission sans autorisation con-
figurées par une station de base (1400) pour
'UE (1500) ; et

caractérisé par un module de commande
(1503), configuré pour obtenir des informations
d’indication transmises par la station de base
par le biais d’'une signalisation dynamique,
dans lequel le module de commande (1503) est
en outre configuré pour désactiver au moins
deuxdela pluralité de configurations de ressour-
ces de transmission sans autorisation confor-
mément aux informations d’indication.
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configuring a plurality of grant-free transmission resource
configurations for a UE.

A 4

transmitting the plurality of grant-free transmission resource
configurations to the UE, to enable the UE to select one grant-
free transmission resource configuration from the plurality of
grant-free transmission resource configurations to perform
uplink data transmission

end

Fig.1
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configuring a plurality of grant-free transmission resource
configurations for a UE

transmitting the plurality of grant-free transmission resource
configurations to the UE, to enable the UE to select one grant-
free transmission resource configuration from the plurality of
grant-free transmission resource configurations to perform
uplink data transmission

notifying, through a dynamic signaling, the UE to activate or
deactivate one or more grant-free transmission resource
configurations in the plurality of grant-free transmission
resource configurations

performing a blind detection on the uplink data transmission
according to the activated grant-free transmission resource
configuration

end

Fig.2
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obtaining a plurality of grant-free transmission resource
configurations configured by a base station for the UE

A 4

302

performing uplink data transmission according to one grant-free
transmission resource configuration in the plurality of grant-free
transmission resource configurations

end

Fig.3
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start

obtaining a plurality of grant-free transmission resource
configurations configured by a base station for the UE

performing uplink data transmission according to one grant-free
transmission resource configuration in the plurality of grant-free
transmission resource configurations

obtaining indication information transmitted by the base station
through a dynamic signaling

\ 404

activating or deactivating one or more grant-free transmission
resource configurations in the plurality of grant-free
transmission resource configurations according to the indication
information

405

performing the uplink data transmission according to the
activated grant-free transmission resource configuration

end

Fig.4
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